Objective: The purpose of this study was to compare the longterm surgical outcome in endonasal dacryocystorhinostomy (DCR) with and without silicon stent placement.
INTRODUCTION
Epiphora is a common annoying symptom that embarrasses the patient, both socially and functionally, and may even endanger the eye. It is in contradistinction to lacrimation, caused by the imperfect drainage of tears through lacrimal passage. Lacrimation occurs due to excessive tear production. Dacryocystitis represents acute and chronic inflammation of lacrimal sac. Chronic dacryocystitis is the most common cause of epiphora (87%). 1 First attempt of endonasal DCR was described by Caldwell 2 and of external DCR was explained by Toti. 3 McDonogh and Meiring 4 described the first modern endonasal endoscopic DCR (EnDCR) procedure. The aim of DCR surgery is not only to establish a free passage between lacrimal sac and nasal cavity but also to keep this passage patent. The long-term results are good though some failure has been reported that is most commonly attributed to stenosis or closure of rhinostomy. To overcome this, insertion of silicone stent is recommended. 5 The most common causes of DCR failure are obstruction of the osteotomy site and obstruction of the common canaliculus (it has been thought that an adequately size osteotomy at the end of surgery would eventually narrow down to a final size of 2 mm due to scarring). Therefore, some authorities postulated that intubation of the nasolacrimal system during DCR may prevent closure and scarring of the osteotomy or stenosis of the common canaliculus and so may improve the success rate. 6 Demirci and Elner 7 concluded that double silicone intubation is an effective minimally invasive technique for the treatment of partial lacrimal system obstruction in adults. Similar finding was seen in Indian population by Harugop et al. 8 The use of silicon intubation in nasolacrimal pathway helps in maintaining the patency of rhinostomy. Insertion of silicon stent is almost universally employed to prevent rhinostomy stenosis and to help to stabilize epithelization between two mucosal surfaces having surgical continuity. 9 Silicon stents may lead to surgical failure by traumatic granulation tissue, punctual erosion, or slitting of the canaliculi. 10 In our study, we compared EnDCR done in 66 patients with 27 patients with only conventional EnDCR and the other with 39 patients with EnDCR and silicone tube stents.
MATERIALS AND METHODS
This prospective study was conducted in the Department of Otorhinolaryngology-Head and Neck Surgery, Indira Gandhi Medical College, Shimla, India, from July 2014 to June 2015.
Patients of either sex, having symptom and signs suggestive of chronic dacryocystitis, were enrolled in the study. Informed consent was obtained. Detailed evaluation of patient including history and ophthalmic examination including visual acuity and sac syringing was done. Thorough clinical evaluation of nose and paranasal sinuses (PNSs) was done to rule out any nasal and paranasal causes of duct obstruction. Routine blood investigation, X-ray PNS, and anterior rhinoscopy were done. Systemic evaluation and fitness for surgery was obtained for local anesthesia and general anesthesia.
Out of 66 patients, 34 underwent silicon stent placement (group I), 5 patients had revision endoscopic DCR with stenting (group II) as against 27 patients in which DCR was done without stenting (group III).
A curvilinear incision in the shape of a "C" was made on the lacrimal bone area of the lateral nasal wall using a sickle knife. The "C" opens posteriorly and the two horizontal limbs are superior and inferior. The upper limb of the incision lies approximately 2 mm above the attachment of middle turbinate. The vertical part lies 2 to 4 mm anterior to the maxillary line and the lower limb curves posteriorly, thus creating a posteriorly based mucoperiosteal flap. The flap was elevated with the help of a Freer's elevator and lacrimal bone was exposed. The lacrimal bone was perforated with Kerrison DCR punch forceps. The starting point of the perforation was at the maxillary line. Once a sufficient opening was made, the lacrimal bone was removed with the Kerrison's punch. The bony dehiscence was felt at lacrimal sac area.
The lacrimal syringing was done with betadine diluted with normal saline by the assistant after dilating the lower puncta by punctum dilator and free flow of fluid observed endoscopically. A silicon tube stent (Fig. 1) was inserted through lower and upper punctum and was taken out from the nasal cavity (Fig. 2) . Medicated nasal packing was done on the side of procedure and it was removed next day. Stent was removed after 3 months. Follow-up examination was done under endoscope by the same surgeon.
We followed up the patients immediately after removal of stent, after 1 month, and finally after 3 months. Surgical outcome was evaluated both subjectively and objectively. In subjective assessment, patients were asked for epiphora relief in 5-point scale system: symptom free, significantly improved, slightly improved, no improvement, and worse. They were asked whether they were disturbed by silicone tube stent. Any declaration of improvement by the patient was considered as success. The objective assessment was done by syringing test of the eye, presence of any granulation tissue at puncta, result of regurgitation test by giving pressure over lacrimal sac.
RESULTS
All data were expressed in numerical value as mean ± standard deviation. All the analysis was done using the IBM Statistical Package for the Social Sciences, version 16.0 software. Baseline values were compared individually and Chi-square/Fisher's exact tests were used for statistically analysis. For all statistical tests, p-value < 0.05 was considered to be statistically significant.
In the present study, 83.33% belonged to poor socioeconomic group and 16.66% were in good socioeconomic group. The difference was statistically significant (p = 0.02). In our study, age group ranged from 7 to 70 years. The youngest patient was 7 years and oldest was 70 years. In the present study, overall sex distribution showed a female preponderance of 69.69%; only 30.31% were males.
In the present study, the duration of epiphora was more for <1 year (51.51%) in all groups and minimum for >2 years (18.18%). In this study, we did not observe any intraoperative complication in the form of hemorrhage. We observed totally six cases (9.10%) with postoperative complication in the form of periorbital edema. Out of six cases, four were in group I and two in group III.
In the present study, subjectively a 5-point scale was used to grade the degree of epiphora relief. In group I, 30 patients (88.24%) were symptom free, 2 patients (5.89%) reported significant improvement, and 2 patients (5.89%) had no improvement; in group II, 4 patients (80.00%) were symptom free and 1 patient (20.00%) reported significant improvement; and in group III, 19 patients (70.37%) were symptom free, 3 patients (11.11%) reported significant improvement, and 5 patients (18.52%) had no improvement in symptoms. The p-value between groups I and II was 0.17, and between groups II and III was 0.78. These were statistically insignificant (Graph 1).
In objective assessment, in group I, 32 patients (94.12%) had patency in syringing test with no granulations at punctum and absence of regurgitation test, 2 patients (5.89%) had failed patency with no granulations at punctum and presence of regurgitation test. In group II, all 5 patients (100%) had patency in syringing test with no granulations at punctum and absence of regurgitation test. In group III, 22 patients (84.48%) had patency in syringing test with no granulations at punctum and absence of regurgitation test, 5 patients (18.51%) had failed syringing with no granulations at punctum and presence of regurgitation test (Graph 2).
DISCUSSION
The EnDCR is indicated for congenital and acquired nasolacrimal duct obstruction. It is the most common surgical procedure carried out for nasolacrimal drainage system obstruction. It has high success rate with limited follow-up and is also cost-effective (Table 1) . 4 Chronic dacryocystitis is more common in women of low socioeconomic group due to their bad personal habits, long duration of exposure to smoke in kitchen, and dust in the external environment. Other possible causes are congenital and anatomical narrowing of nasolacrimal drainage system in females as compared with males. 11 Inadequate removal of bone is the commonest cause of postoperative stromal stenosis. 12 Silicon tube stent maintains the patency of fistula during postoperative healing period. 13 The size of the bony ostium and the extent of the sac exposure are important factors in determining postoperative patency of the newly created ostium. 14, 15 The success rate in this present study was 94.12% in group I (primary endoscopic DCR with stenting), 100% in group II (revision endoscopic DCR with stenting), and 84.48% in group III (primary endoscopic DCR without stenting). The p-value between groups I and II was 0.17, and between groups II and III was 0.78. These were statistically insignificant.
CONCLUSION
In the present study, advantages of stenting were that there was less hospital stay than without stenting and there was no need of long postoperative lacrimal syringing schedule, which is important to maintain the neo-ostium to keep it patent, and without stenting, it needed regular syringing for 3 months. Considering the higher success rate of EnDCR with stenting compared with EnDCR without stenting, together with minimal risk from stenting, we recommend that EnDCR with stenting be the preferred treatment of choice in cases of chronic dacryocystitis secondary to postsaccal stenosis. A large-scale randomized control trial is necessary for further evaluation.
